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(54) PROMOTER FOR VASCULAR ENDOTHELIAL CELL GROWTH 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a promoter excellent in a 
gr wth accelerating effect on a vascular endothelial cell by including a 
compound having a glucuronic acid derivative and a glucosamine 
derivative in the structure as an active ingredient. 
SOLUTION: A compound having a glucuronic acid derivative and a 
glucosamine derivative bath in formula I {R1 is a protecting group, 
OR12 [R12 is H, a protecting group, a group of formula H-IV (R14-R30 
except for R15, R19 and R28 are each H or a protecting group; R15, 
R19 and R28 are each azido group or the like] or the like; R2-R8 and 
R9-R1 1 are each H or a protecting group; (n) is 0-25} is included as an 
active ingredient. Preferably, dose of the promoter per day for an adult 
is 0.01-100 mg/kg as an amount of the compound of formula I as the 
active ingredient in the case of oral administration and 0.001-10 mg/kg 
in the case of parenteral administration. The promoter is effective for 
a cardiovascular disease, a cerebrovascular disorder, or the like. 
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«fcu. s&£ftT^Ttcfcv^mf^3~-~8cor;i^ 




•Jrvt UTtt«itf, roeijfy. yfjf^it 

JS^Sc3~8<7)^T^'Jx>'i:LT(±0tji.(f s 

x^xbx^ inmam*. lswmmz wz#im7 >- 

;K WMZtLX^Xl>J:\.y3?mi7fr*jU. M&ZtiX 
WC t <fc V tfaRJifflR 2-8 cDfiffljfc fctt#tt«OT/W 
3---^ sfc tiffi&£ ixT v>T t, J; v v<.y >J -f if*« 

o^-rt^Jtte^yi/'yxl'SriffcSIU 7S/l«ffi 

<n>mm $. fz i±mm<7) r^^ttz um& § nx v >t t i 

taw *i4 . 

[0 0 34] A (1) ■£<0nJ20~2 5CDSi&T'£>»), 
#^L<«i, 0~ l0.f{:jff^K(i0-5,$^ 
Kff* L<li0~2T*>&. 

[ 0 0 3 5 ] R 1 {±±tecOlS«lC^grt-S t,OT'$>iX{±'J: 

mz. Mie^ (6) - (8) x-hhzt. 
*>. * ( i ) ^t^ftj&nw (B) ~ d5) T'fe^»i 

[0036] (13) 
[^2 4] 



* (14) 




CH 2 0R" 

A Wor u 



R 
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C O OR 



CHaOR" 




OR" 
CH 2 OR" 



R 1 9 



55 (15) 




CH,OR» C00R« 
J O 



OR' 




ZblZffiitt (13) — (15) iCfcWt, Ris^ 

r»». R 28 #iiuie5£ (9) vhhzt^mizm u*. 
[0037] *fffl£.iift&m&m£ftmzti&i&t 

fc, **c»LT»iw*aer$*v\ a*m±. 55 

ttzZhiz. s5 ( 1 ) O-fb^fcitA'-ecOi^i. 16 
«MKK=flr if fc OSJS^mi^ft^J^ i> i: # £ ft 
[0038]S(D co^t-^^iSMSfiOfflMtc A -»X 

[0039] [55 ( 1 ) cO-ft-^lcoS^ffi] i^OCfc 



& if £JS£H= Lt»»»WrWMWB«<0«R«=Sr if** 'J 

z<?>Mmwm , aswi, 

mm?x¥m^fe% t* * . mm h \ ^mx-sh^tx m 
[ o o 4 o 1 55 ( i ) ffxt-&M<w?& nmmm&mi 

[004 1 ] [*^WJlii« : i*iS«eJB*5BffijK'J. iaJ: 

«*5KSii^J(i, 55 ( i ) tnm&mtz 

SPSS ft* *i3 ±tf*«3d*4 tt1S<0»fflE«i«K^* 

[0042] *^BJOJfll^l*l^*ffljia^5iffi3llS'J{±. il 
£JFM4£{4^/9rEW::. ^LTMPW^Jttisl^P 

aWcfcSMaj-fc LT^-4ixS55 ( 1 ) (Mkiz®cr>m.b L 

t, ^AT'<i i s^Jt oens-^tfws^o-oi— ioo«/k 

g. ^^P^O«-&0.001~10mgAgT'$>S. t5-5-ii;£ 

[0043] *!|HJ^jIa'i : rt*iWflatM»ffi3iS'jom-^ 

nik*. &m$L 9mm. mMcz&mnist-zn^? 
ixn&mx'ib -iXhx < , '£gizm tx&mttmwm 

( i ) ext&to. *<vmm¥tmzwt!gztihi&t3j:vm 

ttttxttL. ztit,zmm<ommMzm^t>ti&m. 



mxmwtfz> z t h . s^jffl^ffltt^Jw^FJk l 
yy. 9iv?. if??*. m?z. ^9^-y. r^frrf 

[0044] igns^^y>o@«caj£?*ji; uru, & 

Ko#yrnt/H:;l,D-x, 8ttMfctt-fe7H3— , r 

yry, df»jb— /ueou py, ■x^w&ryt-syl? 
yB7^*i/->A^J: o SriHitai. «t*^'J 3-/H8 

y^ywt^jio^mmmsmir-tA.T^x^jiw mm 

[0045] ens^fc»<o»E#ffljs*rta. a&qme 
»ss*tsaa»w. sank ssaL ^n-y^L xy 

m. mtmmn. ^-^^^x-^x^x 

fflWio^BOSiJ. WfcH mm. 5?#3>L G&KJWS: 
k*£-&A/CivckJ;V\ 

[0046] ^NiP»4<03t«)<oaS«(i: LTti. 
4. *tt^»J. flHmk LTti. MZli. aitffl* 

y-^coio^T;^-;!^. ^UV;K-h80 (Sit 

mm. mm. ?um. #&m. (mm. ?i 

man. nmzmmizx&zmm. mEm^mm<ox 

mTr&\,z£^xmmi\L-?&ztim&x'$>&. ttc. m 

mtmmmzmm Lx&m-t&z k t> & . 
[0047] imuiks-ntzthnznmnm.'gft&.MM 
mmmmt ltus* ( 1 > <Mt-£®w&*c< ti>ut 
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[0048] i*%mx-imi-z>iis4H-i5 XTfzcowm 
mi *$mx'im-tii&H-bUi. a ( i > <r>fc&m* 
WRtmtLXtthlWFHfeMtnzbX-h*. zti 

HrftXV?-X'$>2>ZttfttZL<. mtU. tf'jxf- 

uy. #vxi-uy, xwufy. xy%At\f-)i>. 

h\ jKy*;M*>\ ABSffiHt. XVT-bf—Jl'tiXlf 

MiMMtcAi—m<tL&zki>x'$* ztn,z±->x 
mmiz%m.&.*tt i r^z>z t ttx-* h . ttc. se ( 1 ) 

v-fftottiv^. $^,{;<i. * ( l ) <o 

h®n£m-£xm&Lxi>z\,\ 
[0049] mm<oz t%wt>. *%mx'ffi%*hGh* 
Timmmi,z£-?xmfe2ti&i><ox'ii%< . Bmt-t 
&i><r>im$>ti&e>X'*>titf. t'cozottmzm^x 
fcstusi.*^. zh.(z<nmtt = ?*n&izim«<vjim 
tp*,*). znb<?)ijmzMmbhwm*'&*>itxm^ 
hzttfix'^h. zixh cowmmi %m%t,z$;%ax'$> 
mux. ±mt%&xv?-(7)*s'?-iz*%PftcD 

[ o o 5 o ] ( l ) eM&MifWnymmt** 
( 1 ) «0fc£«:WK»Ufcfc Lt t>^(=S«MV»A6r 

[0051] [^sj^rj-T 1 v^fi. f8.mmt5 
*<zwmi *wm*t>iz. * ( i ) cwttsviitfzii 

&MMmmi&mm3-T < y?m*w&?h . zo^d 
^3-T--f yrffteft ( i ) <wt&fa£ttzi%ft*&m 

[0052] ^Hjojfi^rtswiBatijgtgiifflfi^^ 

«, ^ ( 1 ) «^t^*4fct±«rE?55ft^>^ ! Sr< k tl> 
3fW)flW?&«Wa J SrV^«llT*mjr» k'^J: 3 
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nut. it^^&tt*mzw^Ltzmm\,za-T- < 

[0053] *%*n<7>mmn±. mxtz^n&mmc. 

mim^hm-\e>&mzi>i?>&. ^(ommsmzmt 
x. ? <>i>i±m&. mvm. wvm. m^m. 
wm#m. ^tt i m%t*<7>^-ftifr(?)Wttizi-&zttfX" 

[0054] [*^£7)axks*3 xvznmmmi * 

RWWtiL'gftlkMMWggLKJM&iZ. *U 1 ) *&BJ3 

mmb lx. ttziz. *ftwnmgm<o'j?%< bhub 
-o*®&bLxmi<^xm&Zii&i>coxh<o. -e^fgffl 
3mzmtx-?<t>ti&. ttz. zcr>£oi,zLxmmz 
iiKAxm&b&wzznmcDiimxMmztitzm&m 
<7>at.M£iz. zhi,z*wm^-T-<y7T$\*mttL 
xmm.-t&zbi>x'Z&. i^ot. m-\$>&wz& 

■[00 55] *ftw<7)!i!mft&MimmmAi.m&cr)M 

b LXIZ. Alitor XX'bm. >km^-x*-*-. 
AI&WK AXffliL AIM. AI'MSL AIPI& 
Alfl\ AUSfJL Al$83f&fc'£&W i ?><ri:#T'# 

[0056] [*^coEi^ffl ftfe ilA'-e^jta ] * 

%w<vAmft&fflmMmm.mmmte. *u i ) 

mibLX. ttcii. *ftWcr>mm(D'y%<bi>lhb 

^*&&bLxm^xmm2ix&i><?>x$><o . znirn 
smzmtxKhixh. ttz. zcr>&?i,zLxmmz 
titzm.mmmh&wzz<Dfcnjjmxmmztitcfe*m 
nmmmmz. ^^iz^m^-j-^i yrmzwrnv 
xwm.-thzbi>x*h. Ltztt~>x, mib&\>Mz& 

%irmt l zj:->X'o< t>tix lmls:*.^. 
[0057] *mn<?>famft&.Mmmm.mmmm<?)m 

bLXlt. *-x.-U J $>Xf->h%:b"&hlf&ZbtfX' 

[0058] \.*?mcoMMtmmmj$.mi *miv>M 
Mmmmmitmtnmmmm®j&mz& < i ) o 
fc^±Kimmfc-&m<o'j?z< b ^ub^mmmm 
b Lx^-r^-m^-^mnLxmm.-t^^b^x'^h. 

( 1 ) co<t&m£fzim5Mt&facr>'J?%< bi>Ub~? 

zmmmmb Lx^-t&Tbtt^-z mnt h mmmmm 
mziz. mz.i£i99tum. mem {A—7)v<r)m.>h&m& 

iffi) .. BME (-f-:/;Pc7)g3|tfg*fc) . DMEM (//K73 



^AA-y)V^m s RPMI1640, Ham's F12t^tfi. MCDB1 
04, MO)B153$:-&O^C:^C:IS^$fL^V\ it-WRVM 

Mt%mm®m>zm\ ^xmm^-z <r b cox* zmmiz 
iz. mmm. m^mmm. Mmmm, m^mmmm^ 
b'etfFtmmvMMz&mK ztu,zm%.zti%\K ^ 

vMm\%.wi£ftm*^hzbfrh. *&wcomm% 
mmmmnzm?iwmmm. mizsm^mm^mmm 
izm^x. m&ffi9tmcotmizmmxz&zbi,zi>*>*> 
A,v>zb. MMfc&m? (muz. vegf) <r>z.ottm 
<®im<7)£Mizm^ k> . ikmnfemmcojoitmikmco 
x 0 Ktemmimommiz t mm-tz z\b&x*h. 
[0059] i^wmmsmmm^m *wmwm 
trnm^mz, *u 1 ) <Dit-£m$>z>^iz*%.w<7)&tt 

?co'J?%< bi>Ub~?ZmAb LX. ttziZ. *&W<7) 

mgm<wj>-%< b i>ub-?z&shb Lxm^xwmzti 
siOT&o. *<r>mmmmzmixr>< htih . & 
iz. zcvx ?iztxmmztit:MMtmm%tth&wz 
zcomcojjmx'mmz tifzfexmwMMmmmmtiz , 
$ h\,z*%pn<nn-^r -t yrmzmnLxwkmth <r b 

i>T'#&. Ltzifi^X. mmfo&WZUfacr)^***) 

[0060] *ftWcOMMtmm%tfcr>mb LXIZ. is 
tfhZbtfX'^h. 

[0061 ] [5t ( 1 ) (Mfcttffais £im#?v>ik ( gft 

&mmmmim^m z *? >■ *mmi*]&mm£ m v ^x w%. 
Lt:. -e^*. imizm^fzin ( 1 ) nit-smiz^r 
tihffimxmitzmteis.mftmz*Ltz. ttz. ^ 
( 1 ) c?Mt-&mz. ft&MMizftmmzftmL. m 

htim^mmj^m- (vegf) bnmMzftmt. * 
*)mtifzti!L^^mmmmi&mi¥m^ttz. ztuz. 

ik^-h h ^izmm § tiwm&nvzGF b ^mmz^m-r 
&zbiz±-ix, cto mntz jiL^rt^ mmmmimftm 

Z b *7vcth<DXh&. 
[0062] *W%X'®m?h BUfeiftfr^S: 3-f- -f 

(^Bfl^fiKM^) iz^mhmitzm 
Mi&mftmtvkUz. 

[00633 [it ( 1 ) coYk^^JM'fffr^flSil^ffl] 
m«<r>3>i ( 1 ) ^t^WKIl^^ffiit^ffl^^^Ai!) 
Mrtft«£ffltvC«l5£L*:. -t«IS», A ( 1 ) Aft 

[0064 ] 
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m. mm&Limm) tLx^mxhh. S4>tja*w 
ui. mamma, (m&bffiwm. rs^c-m. «e 
&eaifcc*L mm&mmm. >L<mwmtz£hm.&m 
ttffi. ff\3&fawfttom«ffi&mt <dic> . sifting^' 
^xmk<F>7? y v mm. mmmim&im ( pre 
a) ®e>ffitoM<omm&£xmm. KL<tm#mm& 

m. M&L<mm (-&muw3tfe <tia> , ng« 

JlL?TigSffitt£>ffl&) . *7D- 

ttJtl/h«^H4SI8E« (TPP) . mm^mmm.mm^. 

m) <?>%mt5Zifi^>m. mm <,mm& 

mm. mmmnm. >xm. mmm. wm& ■ *» 

?mx'hz>. 

[ o o 6 5 1 * < i > cott&®& XT/ztLzmmmmt 
Lx^&mftTimtiKfa>gft&.fflmMMQLmftmz 

<m t -ts mm Sro < § fc*>*)*m& s ^«3— r 4 

>7T?\tLX^mX'hZ>. in^Oft^Hi. K# 
^ i> «fc t^Ji^^iffiii^JlilWrt^WflaiiJlfllJt^ffl 

Lx^mx-hh. 

msmmajm<oftt»b Lxmmxt>*). * < i > *> 

[0067] 

mm. &mmtimftmtmm&*vKMi&m* &*> 
if x*m& zt>mt< wmth . . sa&oc t r 
{ift-i.*^ *miimT<vntmiz$emiititzWK. % 
jj}5j:xfumzm%.zti&i><7>xi,t%<. mmomi&e) 

OX'S)*. 

[0068] nora i : fc&mmm i 

/k(H3)-0-2-7*h7S H-2-f^^-/8-D-^l/3 

tr5 y x/p- (i-*4)-3-o-/3-d-^";U3 t7 n y 



(l-3)-0-2-T-fc hTS K-2-7-'^^^-jS-D-^3tf 
5 V— ^ [ AHexA/31->3GlcNAcy3 1— 4GlcA/3 1— 3GlcNAc 

iyt7y>n>'yyl'-(H3)-0-2-7th7S F-2--f 
^-Jf is- /3 1 7 J is >V- ( l-*4) -3-0- /3 -D-yVW 
3f7y7n/-//l^(H3)-0-2-7*h7$ K-2--f:* 
3- is-p-D-yjua t7 y 4)-3-0-i8 -D-^ypa 

t5>">a/y/h(H3)-0-2-7*h7S K-2-r^ 
^-/3 fcT5 y —X [ AHexA^S 1^3GlcNAc /3 1—4 
GlcA/3 l—3GlcNAc/3 1— 4GlcA/S l—3GlcNAc ( It&ltoM 
2) ] . i-- « -L- X U -<f -4-X yt'7> 

T7oy^/Ml-3)-0-2-T-febT$ K-2-T^^-yS- 
D-^;U3 b°5 y 4)-3-0-yS-D-y";U3 17 y> 

o/y;k{H3)-0-2-7-fe hTS H-2-9 f *#S^i9-D- 
bf^ y (1—4) -3-0- >8 -D-/^3t7 y>o 
y ^t~(l— 3)-0-2-T-tr h T 5 K-2-f f Jt d f 
;U a t° v y ^P- (1-^ 4) -3-0- /3 -D-^;l- 3 1* 5 ^ >7 C3 y 
i^Ml->3)-0-2-T-fe NT 5 H-2-x^x-/8-D-^/l' 
3 b'5 y — X [ AHexAjS 1— 3GlcNAc /3 1— 4GlcA/9 1->3G1 
cNAc 0 l-»4GlcA/3 1— 3GlcNACiS 1— 4GlcA/3 1— 3GlcNAc 

•9--4-X y e =7 > *7 a y istV- ( l— 3) -0-2- 7th7SF- 
2 -r v'-yS -D-^/W 3 tf 7 y (1— 4) -3-0- /3 -D- 
^3 17 y^a7 y;h(H3)-0-2-7t h 7 S H-2- 
f^y-j8-D-^3t7yy^(H4)-3-0-(S-D-^ 
;HJ t5 o y i/^-(l— 3) -0-2-T-fe h T 5 H-2-x 
5f^r^-/3-D-^r? f5y is)ir-(\-> 4) -3-0-/3 -D-^;P 
3t5i")nyy^(H3)-0-2-7-feh7S H-2-r^ 

>-->3 f =7 y (1— 4)-3-0-/3 
t7y)nyy;KH3) -0-2-T -feh7SF-2-m 
i/-/3-D-:/;l-3h°5y— X [ AHexA/91-»3GlcNAc/Sl— 4 
Gl cA>3 1-3G1 cNAc/3 1— 4G1 cA/3 1-»3G1 cNAc >8 1-»4G1 cA/3 
1— 3GlcNAc/31-»4GlcA/31— 3GlcNAc (•fk^I0lj4 ) ] <T> 
M&tT>UvyMi-bV'?£. (*H?cy-Hy5 7rS; 

r t T/UD >-l!FCH j ) 30 g 3 L^}§^ 

L> 4QK:t%:Z>£d< l zM&l.tz. OAfomit-fb U^A 
*^?ST1§JS<50pHSr6.0^iiSL7tfi, Streptomyces hy 
alurolyticusi*c7)hT/Uax r ?'— • tf ( Tci?^^^ ; ffi 
a* rh7^o^- tf "Tiy" j ) ?rhrypny®! 
tN'J^l mhtz 0 0. 5jSJSM^-m{a t =Sr* <t ^ tc» 

3dl, 40'CT'ioofifras:jc^fi : ofc„ kie^. ^^j-b 
^*l0k ct)SI*1x^ 'J x-f-^ys/py * 

3WS9ai-r4ikfc:J:^>T«PtttH»*U (27.4 
g) Sr#fe. 

[0 069] ^m^m^^-y^m^^h^yym 

(*7i : YMC-Pack IEC-AX, mWS. : A;*,B;0.4M NaC 
l;'J-7/5yiyb (30^) . «a5:UV(232nm) ) tCj: 
oTTi-BL (-fk-^lCTl. 2.3, 40llt:^ai) . -ft 
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(fflft: •fey'rx /^XG-lO, ?§M?g:*) (Ci^Tffii 

IR*t±, <£*l-?-**U ItSIWJ 1 :1.7g,'fc64M*2:5.9g. 
fc£»W3:3.4g,-fc£ftW4 :2.2gT*->fc. 4Mb^fl| 

[0070] ft^lhM 1 ~4(iTIB^ ( 16) T*$*lS 



ft**?**. * (16) (CtJWt. n(il-4£0SSt5: 

[007 1 ] TIS^ (16) 
Hfc2 7] 




CHiOH COONa 

ho— f N-/ 

HNCOCH, OH 

_ n 





OH 



HNCOCHj 



«a?S#=^o-7hi/57jS (^7A:TSKgel DEAE-5PW, 
?gSE?£ : A;7K,B;0.3MNaCl;D— T^y'iyh (20 
#> , &ffl:UV(232nm);ffi«W#*S:) (CJ: ot«iJ5gL 
fc«ft^*0«flH497Xia±-C* -o . fc^ftW 1 -4 

LTBittertMuirCO^Tffi (Bitter, T. ,Muir,H. :Anal.Bio 
chem. ,4,330(1962). ) fcr«fc-oT, 'v* Vlf S >"£*£3 

N«BWioox:ri6isBnni*«fli», ^jssjs 

£Sj-ipn a nfc LTBoasCTXfrft (fcrtfU ©fliMS^ L ; Bo 
as, N.,F.: J. Biol. Chem., 204. 553(1953). ) \iZi.->XftVx 

[0072] mmm 2 : 4t&mmM2 

;P-(1— 3)-0-2-T-fehTS H-2-r r ^>--/3-D-^3 
t° y J (1—4) -3-0- $ -D-^/U 3t5>")ayy;W 
(1— 3)-0-2-r-fe FT 5 K^-t^^v-"/^-^^*? 
7/-X[ A HexA /3 1— »3G lcNAc 0 1-»4G1 cA/3 1— 3GlcNAe 
(V&ymi ) ] » 4-f^ d f^-«-L-XU'3t-^-9--4- 
lyf^y^D/ y;k(l-3)-0-2-7-t FT5 F-2-f 
jj-df ^-tf-D-^rj t7 y y;k(H4)-3-0-,S-D-^l/ 

3h*7y)oy S/-;Mi->-3) -o-2-r-fe h t 5 K- 2 -x* 

/9 b'7 y ^U-(l-*4) -3-0-/3 -D-^;P3 

h°5>"7Dy>-;l.-(l->3)-0-2-r-fe hT S K-2-7-*^^ 
i^-yS-D-^3b°7y— X [ AHexA/Sl— 3GlcNAc>31-»4 
GlcA/3 1— 3GlcNAc/31— 4GlcA/31->3GlcNAe (-fb&WJ 
2) ] cr>m~ 

£ rhT/Pny&FCHj ) 60g£3g@*3U;:igS?U 40 

x.ht£h x o iztm Lti. o. wmiki- f v v^mm 

Vmi&cr>fM$:6.0l,zm&l>ttk, Streptomyces hyalurol 
yticus**cobT^C7-^-Hf (5^»^|g» ; 
rtT;l/n^^-€ "T-?S" j ) JtT^Dyitb 
V -7 A 1 mg&fc 0 1 SJS^-#fi[ fc SrS J; 5 fcrgsSn L % 
40°C-C-100^raSJ£$r ; JT^7t. gOSf£, 4&*fc$HBiHP*l 
Okco^KS^'Jx-x/U^^^^KiOR^h^ii ( 5 



*^*£fci=J:oT*«E*Bi*U (53.7s) £ 

[0073] M ^ ^I? h /5 7ft 
(*7i : TSKgel DEAE-5PW , WSB : A;tK,B;0.5M f£ 

m-r h <j vj>*mm-, v -t^ss* > f < a/b(9o/n» 

— A/B (60/40) ;40t>) , ^tB:UV(232nm) ) fciotfl 

te&mi* 2 JKfi(±, *ti* 

*U fc&fotHl :18.1g,^WJ2:29.5gT*-pJt. # 

te&mzi- f o <yu*mt Lxn^tit-, 
[0074] Tmmfcfv^yyyym (^^^-.TSKge 

1 Amide-80, T-fe F — F U 7lV7k/P®?/ F 'jx 
f/t-TSV (65/35/2/1 , v/v) , : 1 . OmL/# , 77 5 ^ 
?SJS : 80°C, t^ai : UV(232nm) ;M»W#*iSr) IZX-oX 
Mfe Ltz&(t-&McDtiim297%U).±X'h o ti . ->ny|| 
■ft*fc^V-9-S HWJ 1 fc^Lfc*«^J:-5 

[0075] HJ60IJ3 : ft^»itW3 
4-r Jf^f x-a -L-X 1/ Jf-^df 1f-4-X yf7V>D/y 
;U-(1^3)-0-2-T-fe h T 5 Y-2-T**^-0-V-r>V-n 
tf 7 y ^;U-( 1— 4) -3-0-/S -D-^/l^ tf^y^o/ 
(l-»3)-0-2-T-b hT5 h*-2-f^>'-j8-D-^3t 
7-1 — ;U [ AHexA/?1^3GlcNAc/31-*4GlcA/31— 3GlcN 
Ac 0 „ (-f^WJ5) ] . ^f^^fy-a-l-XU^M 
+J--4-X yh°5>">Dy^;l'-(l— 3) -0-2- 7 b hT5 F- 

2 -x^^f >->3 -D-^;HJ t'7/ (1— 4) -3-0-/3 -D- 
^rjf^y^ay Wl^-(1— 3)-0-2-T-fehT5 K-2- 
TJf * v-/8-D-^;P3 J 4) -3-0- /3-D- 7' 
Wt"7y)ny >-;U-(l->3)-0-2-r-b h7*5 F-2 -t 
5f 4f ^-/8-D-^3 b'7— I — ;W [ A Hex A # 1^3GlcNAc 
>3 l-»4GlcA/3 1^3GlcNAc)8 1— 4GlcA/31^-3GlcNAc 0 „ Ut 

) ] <omm 



<& 5) )00-103738 (P200 0-1 OT'tS 



fcf£, xAjKP-*-*Jflwc«BilUr. 50mL 
#15 (SfeS)*; 44.7mg) 




[00763 BHSW>*ife-Cfl:^«j«l2 *JjRSfc ttffl^ 

[0077] QL&tm 5i3 £Wt&V»m6l&$; (17) T 
*Sil*'fk-&*-C**. ^ (17) (CjS^T. nlil~2 

[00 78] 5$ (17) 
[-fb2 8 3 



CH,OH 

' H 



HO 

HNCOCHs 

-ffc&tt sti it/ 6 (Dim. *mmm 2 Lttmz x ~> 

Ltzt^b, ftmmmwmmM*)x-h^tz. 
[0079] mmm4 ■. itsmmmA 

A-?** y-a-L-Xl/ yh^y^nyy 
/Ml—3)-0-2-rHr h T 5 K-2-t** ^-/3 -D-j/;Ur? 

tf v y (1—4) -3-0-/3 -v-ytv n tr 5 y> 

[AHexAySl— 3GlcNAc/31— 4GlcA ( -ffc&WJ 7 ) ] , 4- 
T 5f is- ct-L-XU Jf-^^f-9--4-X >tf5>">oy 
-(H3)-0-2-7-bh7; F- 2 -r^^r ^->3 -D-^;P 3 tT 
7 y v;Ml-* 4)-3-o-j8-D-^3 1'5 >-;Mi 
— 3)-0-2-T-fc hT5 H-2-f^^-D-^3t-7 
7 (1— 4) -3-0- /3 -D-^;U3 1° 9 >"7 o >-g! [ A Hex 
A/31— 3GlcNAc,ai— 4GlcA/31— 3GlcNAc/31— 4GlcA (-ft, 

CH,0H COONa 
-Q J O 




O^J OF 

ho^ — r 



HNCOCHs 

•ft.-^feCTl £ReissigA>0;?r& (Reissig, J. ,L. .Stromin 
ger, J.L. .Leloir.L. ,F. : J. Biol. Chem. ,217,959(195 

3).) £mtxpH9<7)*vwimm.'PTiimLt:. Km 
m*<7)*vMzmmm3tmmz*vm*i->ut txm 

««a»LT-fb^HjW7 (fifiS*) Srfcfc. 50mg^^ 
WJ 1 SrJl^fc Lit t # , 43. ImgWt&mm 7 

[0080] p?«fc, 50mgCOik-&®im2&m®t Ltzb 
44.8ngOft£ft0«8 (fifiR*) *f*fc. 

[0081 ] ft^«J«7tJ ±Vft;-&«l8Ji{±* (18) T 
^StT.S-ft;-&ftTfcl). (18) n{£0~l 
*>fflR£jj*U n#0<7)i£-ff^ft7£. lcot^^ 
$)8£r7j^\ 

[0082] 5$ (18) 

[1L2 9] 




HNCOCH 




HO 



C OON a 
J O 

HNCOCHs OH 




^-swj 7&±xs8 <7>mmz mmm 2 tttmzj: 

k y-9" 5 >#4^HS60iJ 1 iZTjk LttmizJ: -> X% 

[0083] mmm5 ■. itsmmms 

4-T^^f is- ce -l-X U :t-^f-f-4-X >-tT5>"7oy 
;U-(l-3)-0-2-T-b hT 5 i^-/3-D-^3 
tf7 y (1—4) -3-0- /3 -D-?7U 3 1"5 >>7c?x| — 
;U [ AHexA>91— 3GlcNAc/31— 4G1cAoh HtSWJ 
9) ] . 4-^df is-ct-L-X > h* 5 > 

-7oy ^;U-(1^3)-0-2-T-b: hTS K-2-f^y-/8- 
D-^;H? 1 7 y v-;l^(l— 4)-3-0-/3 -D-^fUa \Zy>"J 



D y v-/U-(l— 3) -0-2-r-fe h7S F-2 -x^^ V--/9-D- 
^01/3 15 y ^P-(l— 4)-3-0-/3 -D-f>Ua f 7 V7D 
x| — ;P [ A Hex A/3 1— 3GlcNAc>3 1— 4GlcA/3 1— 3GlcNAc 
>31-4G1cAoh (it&fomi 0) ] CDtat 
-fk^J^J 7 * ^SfeCT 3 t P]«^^T« L -C-ffc^WI 

15.9mg£7)^^5^l9S:#^. 
[0084] |5|«(C, 20mg<^t-&WJ8*H«i: L^t 

i7.8Bg<ofl:^*Wi 0 Ofee}*) 5r#fe. 
[008 5] ^-^%M9*iit/-ft;^il OtiJi^ (19) 
T'*$iX.g.-ft;-^J-C'*i.„ ^ (19) iCfcV^t, n(±0- 



(& 6 ) 100-1 03738 ( P 2 0 0 0 - 1 0T't8 



i o 

[00 86] 5£ (19) 
COONa 



[<k3 0] 



CH,0H COONa 
J o 





c o o 8 7 ] : mt?itnrvm&m 

(N-p-b'ri/^^i/'/t- lO-A-f^^i^-a-l-Xl^ 
^-^v* -*f-4-X y^yyWS z/)V- (1— 3)-0-2-7b h 
7S K-2 -f^ S--/3 -D-^;U3 b°5y v-/P-(l-*4)-3- 
0-i8 -D-^";U 3 b" 7 >- ^ d y ( 1—3) -0-2- 7 b h 7 
SK^-f^^-D-^n^TSM ) <Bf$HF0» 
1 ) , ^'J (N-p-t-/Kyy^ [O-^xjf^f^-a-L 
-y. yb^y^oy >-/U-(l->3) -0-2- 

H- ^-/3-D-^3 ^7 y y^-(l 
-»4)-3-0-/9 -D-^;l^3 t"7y>n/y/l-(H3) -0-2-7 
b h 7 S H- 2 i"- /S -D-^/U3 t =y J ls)l>-(\-> 

4) -3-0-/3 -D-^ti- 3f5y>oy (1—3) -0-2- 7 b 
h 7 5 H- 2 is-/3 -D-?>l>a VT 5 K ] ) < i*# 

^J2 ) % (N-p-t-yKyy';h [0-4-^^^- 
a -L-y Usf-^df -f-4-x ^ b 5 y ^ n y ^/M l— 3) -o 
-2- 7b h 7 5 F-2-T^ d f v-/3-D-y7l^:3 h"5y 
(1— 4)-3-0-£-D-y;HJ t5 y>Dyy;k(l-3)-0-2- 
7b h T 5 H- 2-r^# i^-/8-D-^3 b^ 7 >-;U-(l 
—4) -3-0-/3 -D-y'/Un f5y>ay ( 1—3) -0-2-7 
bh7S F- 2-7^^-/3-0-^3 b^y>-/U-(l— 
4)-3-0-/3-D-^;U3 f5 y)n/i/;k(H3)-0-2-T-fe 
h 7 5 K- 2 -r /3 -D-yVPn y7SK] ) ( 
WJ3 ) H itWJ (N-p-bxyKy^'/U- [0-4-7-** 
^-^-a-L-y^-jr-^^f if-4-x yh^y^D/y/Hl 
— 3)-0-2-7b F7S K-2-f^y-/3-D-^nt7 
y^/Ml— 4)-3-0-/3-D-:/;^:3b5y^uyi^Ml— 
3)-0-2-7b F7S ¥-2-^**^-0 -D-yVU- 3h'5/ 
y;p-(i-*4)-3-o-^-D-^3f7y^oyy;k(H3) 
-0-2-7-fehTS H-2-f«y-^-W3tf7yy 
(1— 4)-3-0-/9 -D-rTVUn h*7 o y ^-(1— 3) -0 
-2-7-bf-TS H-2-my-/3-D-^3t:7/y^ 
(1— 4)-3-0-/3-D-j/^3 b5 y>Dyy/k (1—3) -0-2- 
7-t K7$ K-2-f^y-/3-D-^3y7S b'] ) 

logto-fk^wii StH@*5idl^spLs y^y-/w5 

jtfS-jUmm. (17.1g/200mL) tCjn*.T40X:T304HBI 



O-^SOH ^ Ctl ' OH 
HNCOCHs OH 



X— f^OJlST-gfe^t, xyy-/lV* ( 90/10, w/w) A» 

t&zmw*w<iLiz®ML. 4 *>2smm 

■< mr-i2b (h*m) ) £jzmLfz#7£.izmmbrmm 

<e«L3t. ^fg^^y^y-^^jD^TSffjgifat 

Tfeilfcfcfc. *SJICifct<o.x * y-A/£Jn;c.T**> 
U $^>tx^y-;u^i!iD^Tfl»*ill«WI»tv^5a^ 
£ 5 mil 0 £ LfcflL SEKS L T 7 ? h Wt Lfcfl^ 
WJ1 (7.4«.) £»fc. 

[0088] 7gc05^FWkL^t:^WJlSry^y 
-;P50mU;:}§ft?U P-75/^f^xfi/y^^y- 
/WS» (2.5g/0.5mL) SrJnS!!BKifrF"CJniJt. 120fl-H 
JfflRBlSLfca. 7bhy200n££aniT*gB B B ^L7t. 

&A& y ? y J: o 2 mneA § -tf-cwstsfl < n-p- 

b'x/K V [ 0-4-7-'^^ i-- a 
-xyf5y)Dyy^-(H3)-o-2-7-th75 K-2- 
TJf^f y-jS-D-^at^y i/-;Ml— 4) -3-0- /9 -D-^ 
/Wf5y)ny ^;U-(l-3) -0-2- 7b N7SK-2 -r 
^-dr>--/3-l)-y'^r/V75 K] ; 3.3g ) 
[0089] 2 g 2 iLlz®M L . Mlzm 

thmt lx^iv^ v ~m.m* u fr a ( o. 2moi % ) 

InUfc. a*TT'60-CfC24^iDSiL-Ca^JS$:fi : 
ofc. fi-£f£, SSry^y-z^caALT, fi^$r 

efai$-a:3t. ^?y-^f*yf-y3yTt^, M 

1 (1.4g) S:f#^. 

[0090] l«ia^aTMb-^!H3W2 LTfflU 

[oo9i] stj^j i ~4«iTie^ (20) xmztiz 

it-&®X'h&. ^ (20) l l Zti^^X. nJil~4<^)S^$: 

[0092] 3e»SU6t J: -»r»4HHW 1 ~4c7)SS¥ 
[0093] (20) 



(*1 7) 100-103738 (P2000-1 0T't8 



Ut3 1 ] 



— C H 2 C H 




HNCOCH, 



m 



[0094] mmi ■. fmmwmm 
it&VnM i ~4 w&x u xfu^t ( f&mmM i ~ a > 

LarmA, (Larm.O. .Lasson.R. ,01sson,P. :Biomat. Med.De 
v. Art. Org., 11, 161 (1983). ) OXjj&Hzm tTSBa^fT-? 

(1.8mmIDX100cmL) 5:0. 15M NaCl4>, NaB(CN)H 3 £: 
P H3. 5 , 50-C-C 2 B*IHRJ6§-eT"ffc£fljW 1 'J X 

[0095] Pl««0*i£-C, fl:£ftW2 £M**fc LTfiS 

[0096] mourns ■. ^ ( 1 ) <^^<ojm?i*j&mi 

KBfctt* «fc UT^5^»IRllll'SrtA«Ha («tf«R 
3 ) . igtftfc fCMKFCS WzsidSMm) , 100 units 
/mL^^v-U^G. 100Atg/mLXM/Thv>f i/>$r 
-£t*MEM£fflV>fc. ge^xyUOV-f ^□Tl'— MCiffl 
BSSr 4x10 s ffl/>>x^ (4xl0 4 /mL;100xtL) i:3rl>J;o 
fc*«U BtigafefflK (0, 0.1, 0.5, 1, 5, 10 MS 



/bL) k=Sr*idfc3!C ( l ) <ofc£ft HfcHrWJ l ~ l 

0 ) (10/iL ; tSiffiCCigjS?) fcjRftlUi. 37°C, 5% C0 2 

iSy (BrdU) e)SX9SA<*g£i&ffl) Sr r«iM3SELISA, 
BrdUffrfidf h j ( V ytf— AttS? ) 

[0097] Jtfi^Ifc LT. Jfc*Mfc£ftl:feJ:tf2fc:o 

^x^mti&m&^it. ttMikitmiTmoiK (2 

1) ■C^S^i'Tt^HrCft*. 5$ (21) fcfcWC. n {i 
l*fctt2tf>fflft«rjj*U l<Di:*JtlWfc&»l 
JtHSl ) . 2*>fc*JtlBWfr&ft2 <*«f» H JUR2) 
Jt*Sfc£ftltiJ:tf2fcl:, 3Siifll2iciptT» 
RLfc. fcfc'U t7Ad3-r— fe'fcti^v^ttij*?) 
t^fflu, «?aH4206nBtCTfio)t. fl;^ft0>tftg«9 

[0098] it (21) 
[ft3 2] 




OH 



HNCOCHs 



[0099] tsmm (%) = (^t-^mmtmmcoBrdv 



a) xioo 

[0 100] 

[«i] 



8) J00-103738 (P2 0 0 0-1 0T't8 



i%m& c%) 





0 


0.1 


0.5 


1 


5 


10 


i 


100.0 


110.2 


149,2 


198,2 


188.2 


146.9 


2 


lUU.O 


\\JV.4Z 


142.5 


188.1 


I 79.2 


•i a fa n 


3 


100.0 


107.2 


139.9 


179.2 


175.8 


136.6 


4 


100.0 


102.1 


147.0 


180.3 


177.7 


147.4 


5 


100.0 


101 .1 


144.2 


182.7 


169.9 


141.1 


6 


100.0 


100.5 


143.8 


167.9 


168.8 


142.2 


7 


100.0 


104.8 


139.7 


172.6 


170.0 


129.7 


8 


100.0 


103.3 


140.9 


181.1 


168.7 


141 .3 


9 


100.0 


102.8 


139.5 


180.3 


179.3 


133.4 


- 10 


100.0 


101.1 


138.8 


178.3 


170.0 


. 135.8 




100.0 


100.2 


98.8 


111.7 


100.2 


101.5 


tfc«2 


100.0 


99.5 


101.1 


107.3 


102.0 


99.2 



[oioi] mwi9 : * ( 1 ) mc&faoMBft&m 

MrtSIMIIf (vegf) tcn>W5.ftmzmd-?& 
tztb\,zmk*'ir^tz. VEGFWih h*fi8UM<?>k<7> (jfit 

[0102] VMi&mM8kfm&ff fli^tt 

mmtmmizwGF mm&.ion&/nD tamp us:, jtus 



[0103] ^^jtfojm^rt^wjia 
[0104] rat* ( % ) = ( #fl:^*asE8ns*lfcoBrdu 

ifjB») x 1 0 0 

[0105] 
[*2] 



J2 











5 (%) 




















0 


0.1 


0.5 


1 


5 


10 


1 


148.5 


169.8 


211.2. 


258.3 


250.2 


206.8 


2 


148.5 


166.2 


200.6 


249.5 


244.0 


207.8 


5 


148.5 


160.9 


205.0 


243.8 


231.1 


200.4 


6 


148.5 


159.8 


205.2 


232.2 


224.8 


205.7 


7 


148.5 


165.0 


206.2 


235.9 


228.7 


191 .3 


8 


148.5 


168.7 


202.9 


251 .2 


224.9 


199.2 


9 


148.5 


159.8 


200.2 


245.6 


244.2 


196.8 


10 


148.5 


165.2 


199.9 


243.3 


228.7 


194.0 



«2tc&vv? % it&mmjgocofflizTji-i-i&mm 
a. vegf* mmmttc^eoimm^-t. am 
^t^mcoMmmtfmm^m^-tm i a ±x/m 2<o 
um l Mk&vm± v ^-tix t vegf t nms iz& 

[0106] na&CT i o : * ( i ) <ote&to7>A , em&. 

T^K^tfT-^fflU^^NaHCO,^^! OfSilifgMEM 1 
l*fc#LTWfj£ifg«?6t (500mM NaOH, 260mM NaHC 
0 3 , 200mM HEPES) l^&itS^lLtzlk. 0.3%37-^' 



>J£&}£*K (pH3.0) 8§iS-jDi.TJ:<iIWt. 3 5 
— y>WS.t Ltz. 2 4>>x;K7)v-f fuyu-hlzn 

juzwitot:. 3 7-7>yn,±<,zv>'*mmi!i t gi*i&ffl 

m ( mm. 3 ~ s > * 5xio« ji/^x^-dta l . 37-c 
zi7-<y>mm.5vLzmmLX3Te. 3o# 

•&tf lmL/^l/KOZ! FBS-MEMt&tte£flDi.T37 <, CT'3 



(€19) )00-l 03738 (P2000-1 0T't8 



tz'ocosmwgf&^zzms.Ltz. nmm&tLx, 
fcitm & v ^mrnx-mm ttz *> <dkov mmzfo. 

[ 0 1 0 7 ] tfOTx^fflWC , #ft^*<0t-Pjm*«f^ 

£3 



flaMWUMMlUfc. 

[o 1 08] mm (%) = « (zmmwrnsk) - 

(^BS^^K^) } - (^KS^«0«)jSft) x 1 0 
0 

#^>ix^*^^3^^-r. 
[0 109] 
[IS3] 



0 0J 03 1 3 10_ 

1 100.0 212.1 236.4 350.1 430.3 329.7 

2 100.0 181.8 244.9 334.2 393.9 345.5 

3 100.0 212.1 315.2 327.3 351.5 278.8 

4 100.0 224.2 321.2 369.9 406.1 357.6 



[oiio] mmmi 1 = *u 1 ) ^^^ojt«^ 
it&mm i & J; if 2 <r> mwR &mmm *?-;v*m^ 

izir * ? i> a yf-^ y^-mzX-o Tjfffl5 Lfc . 
3r;b*>. f<7i-y 3 yf+^- (J8l?Lf£0.45jum; 
SU^TttS!) ^ffl^&T. #?HJ£ (0, 10-8, 10 -7, i 

o- 6 , io- 5 m ) <?>tt&m i co±m^mmmoo 
uLzmxttz. 

[0111] Wistar^ v h ; ffcfi200-250g) IZ 

^sh^V?-)V*m&n&$- (lOmg/E) LT^# 



ujws*. -%uz*i%LT%i3-vi->*vmnLtz. m 
tz . mm l , i wsmnot. ssu^vw 

[0112] tt*fc*i4teiSLfc. 31*. -K ±. -tt 

[0113] 
[«4] 



S4 















it&mmm. cm) 






0 


10^ 10' 10* 


icr 5 


1 




± -h 


+ 


2 









[0114] mmm 1 2 : *«w^ft^*oaitt»tt 

77h (#:M300~400g, Wistar^, 3-*) JrfflUTS 
tt»ttW»*fioJti:i^. LD 50 (i500ii8/k«JaJiTfco 
tz. 

[0115] m&mi 3 : T&tHHk&tofrbW&Ztli 

J«^09l~4«O.Ol W /vZ*aF«*-tn«ilBB!L. 9 
6 »>X7K0,-K U ^fl/Vl7 ^f^nri — hlZO. 5mL/ 



[0116] &mm (%) = (#ss^oBrduKoa^co 

tiflDfi) 4- (MHStfiSi^BrdUIXOa^JijDfi) x 1 0 
0 

&t>tvtzmmzm 5 iZTjk ttz. 

[0117] 
[*5] 



(SO) )00-l 03738 (P2 0 0 0-10T't8 



fls 

mttm (%) 

1 198.1 

2 184.9 

3 179.8 
4 182.4. 

h 100.0 



[0 118] SlJ5£0iJ14 : MMW&m 



mmmm. i 

fl:**Wi io g 

#ijifuy/ij a-/P6000 log 

^'J/WtStf-h'J^A 1.5g 

h-)t03yfyry 3g 

¥ltt 25 g 

XfT'JyiV^^y^A 0.5 g 



±Mf8.ftzws.-r&. jKuxf-w^y 3-/1^000*70 

~80-CtcJP»t. *£t=fl^WWl, 9>>'J7H8BW-h 
#S1?-|>„ HfcLfcffl^*»J^(=jWt3ttfcU 



[oii9] *gffl<o«a2 

ft£»«2 30 g 

fL«f 55 g 

i'Wifvry 12 g 

tfyt'-xrt/TVWn— A- 1.5 g 

WJyi^^A 1.5g 



fl»«ILT«»200mg^g|#Jt-rS. 

[0120] xy-mvmnmg. 



<t-&#nm3 io g 

?L« 25 g 

hWonyfVT'y 5g 

UttSft-fcyUn-^ 9.5g 

WJf87^*j"7A 0.5g 



£laz.t:®. Sfefc»4HfflS^-&. iS-^fe^No. lco 
;N-K#T4r/WC200mg-fO3£*U #r-fe/l^PJfc-f 

[0121] iaa^BB 

*fc&«10!4 20 g 

?L» 79 g 

Xf7 l Jyi7^i">A lg 

[oi22] m\<omm 
it&mm2 io g 

#V3iJ-U>7 , iJn— ;H500 18 g 
^'Jxf-I/y^'J^-^HOOO 72g 

[0123] immcowm 



te£*W6 o.ig 

i&fl^h'J^A 0.9g 

antra* loomL 



(51)Int.C1.7 

C 1 2 N 5/10 

// C 0 7 H 7/033 

C 0 8 B 37/00 



F I 

C 0 7 H 7/033 

C08B 37/00 
C 1 2 N 5/00 



T-73-K ( 
4C0 9 0 



G 
B 



<72)»"#& 5# g$j 

ill-? < t&m& 16- 2 n«cj^^ 



(72)»#ff BJH IE« 



(©1) )00-103738 (P2000-10T't8 

F^-A(##) 4B029 AA08 AA21 BB11 CC02 CC08 
GA02 GB09 GB10 
4B065 AA90X BBOl BCOl BC03 

BC07 BC41 BC50 CA44 
4C057 CC04 EE03 

4C081 AAOl AA14 AB32 BA06 BA13 

CD052 DC03 

4C086 AAOl AA02 EA02 EA22 EA25 

MAOl MA04 NA14 ZA36 ZA44 

4C090 AA09 BA69 BB02 BB18 BB21 

BB33 BB35 BB36 BB53 BB62 

DA23 DA24 



